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PREFACE

This document, entitled Ambient” Sound Levels at Four Department of Interior Conservation Units,
begins with an executive summary and glossary. Section 1 preseﬁts a general overview, including
the objectives of the study. Section 2 describes the site selecﬁon process, including the pre-
measurement scoping meeting. Section 3 discusses instrumentation. Section 4 presents the
measurement procedures employed in the field. Section 5 discusses data reduction. Section 6
presents the results of the study, including the ambient sound level maps developed for each unit.

Section 7 presents related references.

Appendix A lists the members of the research team along with their responsibilities. Appendix B
presents a plan view of each measurement site. Appendix C contains information specific to the noise
measurement system developed by the Volpe Center as part of this study. Appendix D summarizes

the enhancements made to the FAA’s Integrated Noise Model in support of this study.

* ‘Terms contained in the Glossary are highlighted when they first appear in the main body of this document.
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EXECUTIVE SUMMARY

The United States Air Force (USAF) and Federal Aviation Administration (FAA) are the lead federal
agencies preparing a Supplemental Environmental Impact Statement (SEIS) which will be used in
making federal decisions about the proposed disposal of portions of former Homestead Air Force Base
(AFB) in southern Florida. An important part of the SEIS is an analysis of noise impacts from
proposed civil and military aircraft operations on four conservation units in southern Florida, namely
Biscayne National Park (BNP), Everglades National Park (ENP), Crocodile Lake National Wildlife
Refuge (CLK), and Big Cypress National Preserve (BCY).

This technical report describes the noise measurement program that was undertaken to provide data
about the existing noise environment in these conservation units. An essential part of the process was
the definition of ambient sound levels and the categorization of noise sources that constitute the existing
ambient, including aircraft. Data from this report is being used in the SEIS to evaluate how a future
commercial airport or a future commercial spaceport at Homestead could potentially affect the noise
environment. This technical report also provides an overview of enhancements made to the FAA's
Integrated Noise Model (INM) to improve its noise prediction capabilities relative to terrain
characteristics associated with the conservation units (i.e., the predominance of water, which is an
acoustically hard surface and reflects noise differently than land, which is considered to be an

aéoustically soft surface).

In order to produce data on the affected noise environment in the conservation units and to develop
INM enhancements, the FAA requested the technical assistance of the Acoustics Facility at the U.S.
Department of Transportation's John A. Volpe National Transportation Systems Center (Volpe Center).
A Volpe Center research team, with FAA participation, conducted extensive ambient sound level
measurements at the four national conservation units (i.e., BNP, ENP, CLK, and BCY). Figure 1

illustrates the general locations of these four conservation units relative to Homestead.
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Figure 1. Relative Location of Four Conservation Units in Southern Florida

-XX1i-



Ambient Sound Levele af Four : Executive Summary
Department of Inferior Concervation Unite

An initial scoping visit was made to the region during the period July 8 through 10, 1998. During
this visit, the National Park Service (NPS) presented the research team with a list of 28 prioritized
measurement sites. The primary criterion used by the NPS to identify sites was resource protection.
Specifically, noise sensitive locations such as educational centers, wildlife habitats, and campgrounds
dominated the NPS site listing. While the research team considered resource protection to be an
important issue, there were several other criteria which the team considered equally, if not more,
important to gchieve the objective of characterizing the ambient sound level environment over a large
amount of area. They included representative land cover, geographic coverage and logistics/access.
Fortunately, many of the NPS-proposed sites that were selected from the standpoint of resource

protection also provided representative land cover and adequate geographic coverage.

The field measurement procedures employed in support of this study were based almost entirely on
the 1998 FAA/Volpe Center publication entitled Draft Guidelines for the Measurement and
Assessment of Low-Level Ambient Noise (Guidelines Document), which describes in detail the
methodology to be used in accurately characterizing a low-level sound environment. Although
components of the Guidelines Document have been used in previous studies, this study represents the

first rigorous implementation of the procedures.

Measurements were conducted by the research team during August 10 through 20, 1998, at 29 sites
throughout the four units, eleven sites in BNP, thirteen in ENP, three in CLK and two in BCY. The
measurement data include a total of 160 hours of acoustical and meteorological data at the 29 sites.
For the purpose of examining repeatability (one indication of the quality of the data), measurements
were conducted on two separate occasions for 12 sites, and on three separate occasions for 6 sights.
For the remaining 11 sites, measurements were only performed once. In most cases, a typical
measurement period was three hours in duration. Although measurements were conducted at two

sites during the late evening/early morning time frame, measurement periods were generally selected
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so as to encompass a substantial portion of the daylight hours, when it was thought that visitor
activity would be at its peak. In addition, several sites were targeted for weekend measurements.
These sites were primarily located in BNP, where it was expected that sound levels associated with

increased weekend boat traffic would likely be higher.

In order to accurately assess the potential impact due to all noise sources, data were reduced and
ambient sound levels were computed according to the following four sound level definitions (from

the Guidelines Document):

Existing Ambient: The composite, all-inclusive sound associated with a given environment,

excluding only the analysis system’s electrical noise. Aircraft noise is included.

Traditional Ambient: The composite, all-inclusive sound associated with a given environment,
excluding the analysis system’s electrical noise and the sound source of interest, which in this

case is aircraft. In effect, traditional ambient is existing ambient, excluding aircraft.

Natural plus Visitor Self-Noise (N+VSN): As defined by the NPS in the 1995 Report to Congress,
the natural sound conditions found in a study area, including all sounds of nature (i.e., wind,
streams, wildlife, etc.) and visitor-generated self-noise, excluding all mechanical sounds and
the analysis system’s electrical noise. Visitor self-noise includes voices, footsteps and other

sounds that a visitor creates.

Natural Ambient: The natural sound conditions found in a study area, including all sounds of nature
(i.e., wind, streams, wildlife, etc.), excluding all human and mechanical sounds as well as the

analysis system’s electrical noise (i.e., only the sounds of nature).
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The selection of the ambient measurement definition among the four to focus on for the Homestead
SEIS analysis was made based on: (1) requirements of the National Environmental Policy Act
(NEPA) as implemented by the regulations of the President's Council on Environmental Quality
(CEQ) and in FAA environmental guidance; and (2) technical determinations. In accordance with
NEPA, as implemented by CEQ regulations, the affected environment is to be described. The
affected noise environment in the conservation units includes all sounds-the sounds of nature, visitors,
mechanical (e.g., equipment, cars, motorboats), and existing aircraft noise from Homestead and other

airports in the general area.

The existing ambient appeared to be the appropriate definition of the existing affected noise
environment. However, as explained in more detail in Section 6.2 of this report, it was determined
that the aircraft noise component of the existing ambient could be more accuratély and usefully
described using computer modeling instead of short-term measurement data. Therefore, the
traditional ambient measurement data were selected to be used in the SEIS, with aircraft noise as
calculated by the Integrated Noise Model added to the traditional ambient in the SEIS noise analysis.

The measured traditional ambient sound levels are presented for each site in figures 2 through 5.

Other technical factors worked against the selection of the natural ambient or the natural plus visitor
self-noise ambient, in addition to the fact that neither includes all sounds contributing to the affected
environment. The abundance of man-made activity (mostly mechanical sounds) at many sites,
especially in Biscayne National Park, often minimized the duration of natural and natural plus visitor
ambients, thus diminishing their reliability and usefulness. The detailed findings of the measurement
program are presented in this document, including data on all four ambient measurements, although

the primary focus is on the traditional ambient measurement and this is the ambient that is mapped.
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In addition to the measurements done by the FAA/Volpe Center research team, the National Park
Service requested Sanchez Industrial Design, Inc. (SID) to conduct similar ambient sound level
measurements in September and October of 1997 and November of 1998. The NPS/SID
measurements included 12 sites also measured by the FAA/Volpe Center research team, plus 8
additional sites. The data from both measurement efforts, FAA/Volpe and NPS/SID, were used to
calculate the average traditional ambient sound levels used for ambient mapping and as reference
points in the SEIS. Table 1, following this page, presents a summary of the measurement sites along
with the average traditional ambient sound level at each site. Section 6.8 of this report describes the

ambient mapping process.

The traditional ambient sound levels range from a low of 31.2 dB at Eastern Sparrow in Everglades
National Park to a high of 64.0 dB at an NPS/SID measured site in Big Cypress National Preserve.
However, the majority of the measured sound levels are between 45 and 55 dB. For the two sites
where nighttime measurements were made (Black Point and Mangrove Key), traditional sound levels
were within 3 dB of daytime measurements. With only two exceptions, the traditional and existing

ambient sound levels were within 5 dB of each other (typically within 3 dB).

With respect to enhancements to the Integrated Noise Model (INM), in 1997 the FAA, in consultation
with the Society of Automotive Engineers (SAE) A-21 Committee on Airport Noise, initiated the task
of revising the overground propagation algorithms within the INM. The new approach is founded
in acoustic theory and has undergone rigorous laboratory and field tests at relatively short source-to-
receiver propagation distances. Unlike previous versions of the INM, this enhanced capability allows
for proper consideration of mixed, acoustically hard and acoustically soft terrain. As such, it was
considered most appropriate for evaluating noise impacts in support of the Homestead SEIS,

primarily because of the vast wetland environment in southern Florida. The technical details
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Table 1. Summary of Measurement Site Locations

. 3147N| 801757TW
Black Point A 253204 N | 801801 W 51.8
Boca Chita C/SID | 253128 N | 801033 W 48.2
Elliott Key I/SID | 2527 14N | 801145 W 48.6
252957N| 801416 W
Feaégifed P/SID | 253129 N | 80 14 31 W 496
253001N| 801416 W
252811 N| 802026 W
Fender Point F 252809N | 802026 W 47.3
252809N| 802026 W
252412N | 801904 W
Mangrove Key H 252412N| 801904 W 451
252417 N | 8018 54 W
Pacific Reef E/SID [ 252203 N | 800854 W 51.6
. 252327N| 801358 W
Rubicon Key D/SID 252331 N | 801401 W 49.8 .
Soldier Key L/SID | 253528 N{ 800939 W 56.2
2537 18N 800854 W
Stiltsville J 253717N| 800857 W 549
253745N | 801206 W
2527 52 N

Anhinga Trail B/SID | 252301 N | 803622 W 54.2
Buchanan Key Y 245458 N| 804629 W 45.8
Chekika (0] 253645N | 803504 W 41.0
Eastern
Panhandle M 251716 N| 802630 W 54,9
Eastern Sparrow V 252952N | 803945 W 31.2
Eco Pond Q/SID | 250819 N | 8056 16 W 47.2
Hidden Lake R 2522 55N ] 803706 W 36.0
Little Madeira U 251145N| 803742W 46.7
Bay 251053 N [ 803821 W '
North Nest Key X 250906 N| 803041 W 39.9
Pavilion Key AA 1254231 N| 812103 W 45.4
Pinelands K/ISID | 252522 N | 804047 W 46.5
Shark Valley N 253923 N | 804559 W 45.7
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Whitewater Bay T 25 ‘E48 N| 805751 W 42.0
Broad River '
Campaground SID1 | 252851 N| 810818W 46.2
Pay-hay-okee | SID2 | 2526 35N | 804701 W 39.7
Nine-Mile Pond | SID3 | 251519 N| 8047 52 W 446
CarlRossKey | SID4 | 250240N ] 8101 11 W 43.2
Cca”epat"h , | SID5 [252519N | 805638 W 39.0

Barnes Sound |AD/SID| 251429 N | 802003 W 39.2
Hardwood
Hammock W 251556 N | 801839 W 41.3
Mangrove Inlet AC 251336 N | 802001 W 40.8

Golightly

s |254517N]| 805535W 49.3
Campground
Nat’O”Tar;?Ce”‘c AE | 255147N| 810208 W 435
Halfway Creek | SID6 | 255228 N | 812128 W 64.0
Bear Island | SID7 | 261256 N| 811801 W 337
Nat"’”ﬁ;ﬁce”'c SID8 | 261304 N | 810425W 34.1

associated with the INM-related enhancements are discussed extensively in Appendix D of this

document.

Finally, the knowledge gained from this study will also contribute to the continued improvement of

the Guidelines Document. The objective of a refined set of guidelines, having broad acceptance and

use, is to facilitate the collection of consistent, repeatable ambient sound level data in virtually all

low-level noise environments, including national parks.
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Figure 2. Traditional Ambient Sound Levels at Biscayne National Park (BNP)
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Figure 3. Traditional Ambient Sound Levels at Everglades National Park (ENP)
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Figure 4. Traditional Ambient Sound Levels at

Crocodile Lake National Wildlife Refuse (CLK)
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Figure 5. Traditional Ambient Sound Levels at Big Cypress National Preserve (BCY)
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GLOSSARY

This section presents pertinent terminology used throughout the document. These terms are
highlighted with boldface type when they first appear herein. Note: Definitions are generally
consistent with those of the American National Standards Institute (ANSI)' and references two
through four. | '

Term/Acronym Definition/Full Name
A-Weighted A weighting methodology used to account for changes in human hearing

sensitivity as a function of frequency. The A-weighting network de-emphasizes
the high (6.3 kHz and above) and low (below 1 kHz) frequencies, and
emphasizes the frequencies between 1 kHz and 6.3 kHz, in an effort to simulate -

the relative response of human hearing.

Acoustic Energy Commonly referred to as the mean-square sound-pressure ratio, sound energy,
or just plain energy, acoustic energy is the squared sound pressure (often
frequency weighted), divided by the squared reference sound pressure of 20
1Pa, the threshold of human hearing. It is arithmetically equivalent to 1QLEV+IO,

where LEV is the sound level, expressed in decibels.

Ambient Noise The composite, all-inclusive sound that is associated with a given environment
(usually from many sound sources), excluding the analysis system’s electrical
noise and the sound source of interest, which in most cases presented herein is

aircraft. See Section 5.2 for a more detailed discussion of ambient noise.

Audibility The ability of a human observer to detect an acoustic signal in the presence of

noise (e.g., aircraft detection in the presence of ambient noise).

Backcountry - Any location in a study area subject to minimal human activity, such as
designated wilderness areas or restricted, hiking and camping areas (destinations

generally located 1 hour or more from frontcountry locations).
Day-Night Average Sound Level (DNL, denoted by the symbol Ly,): A 24-hour time-averaged sound exposure

level (see definition below), adjusted for average-day sound source operations.
In the case of aircraft noise, a single operation is equivalent to a single aircraft

departure, approach, etc. The adjustment includes a 10 dB penalty for

operations occurring between 2200 and 0700 hours, local time.
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Decibel (abbreviated dB): The decibel is a unit of measure of sound level. The number
of decibels is calculated as ten times the base-10 logarithm of the squared sound
pressure (often frequency weighted), divided by the squared reference sound

pressure of 20 nPa, the threshold of human hearing.
Equivalent Sound Level (TEQ, denoted by the symbol L7, also often referred to as LEQ): Ten times

the base-10 logarithm of the time-mean-square, instantaneous A-weighted sound
pressure, during a stated time interval, T (where T=t,-t,,in seconds), divided by
the squared reference sound pressure of 20 nPa, the threshold of human

hearing.

L seqr is related to L,g by the following equation:

Lagqr = Lag - 10 X log;o(t-t,) (dB)
Where L,¢ = Sound exposure level (see definition below).

The L, for a specific time interval, T1 (expressed in seconds), can be

normalized to a longer time interval, T2, via the followiﬁg equation:

Lacqr2 = Lacqri = 10 x log,o(T2+T1) (dB)

Frontcountry Any location in a study area subject to substantial human activity, such as scenic
overlooks, visitor centers, recreation areas, or destinations reached by short

hikes (1 hour or less).
INM Integrated Noise Model, the noise modeling system designed and used by the

FAA, as well as over 500 users worldwide, for noise assessment and prediction.
Low-Level Noise Environment An outdoor sound environment typical of a remote suburban setting, or a rural

or public lands setting. Characteristic average day-night sound levels (DNL,
represented by the symbol L) would generally be less than 45 dB, and the

everyday sounds of nature, e.g., wind blowing in trees and birds chirping would

be a prominent contributor to the DNL.
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Maximum Sound Level

(MXFA or MXSA, denoted by the symbol L gy, OF Ly respectively): The
maximum, A-weighted sound level associated with a given event (see figure
with definition of sound exposure level). Fast exponential response (L spr) and
Slow exponential response (L s.,) characteristics effectively damp a signal as
if it were to pass through a low-pass filter with a time constant (t) of 125 and

1000 milliseconds, respectively.

Natural quiet

The natural sound conditions found in a study area. Natural quiet is a subset of
arhbient noise. Traditionally, it is characterized by the total absence of human
or mechanical sounds, but includes all sounds of nature, such as wind, streams,
and wildlife. In a park environment, the National Park Service (NPS) on Page
74 of its Report to Congress defines natural quiet as the absence of mechanical
noise, but containing the sounds of nature, such as wind, streams, and wildlife,
as well as human-generated “self-noise” (e.g., talking, the treéd of hiking boots

on the trail, a creaking packframe, the rattle of pots or pans).

NODSS National Park Service Overflight Decision Support System, the noise modeling
system used by the NPS for noise assessment and prediction.
Noise Broadly described as any unwanted sound. “Noise” and “sound” are used

interchangeably in this document.
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Sound Ekposure Level (SEL, denoted by the symbol L,¢): Over a stated time interval, T (where T=t,-t,,
in seconds), ten times the base-10 logarithm of a given time integral of squared
instantaneous A-weighted sound pressure, divided by the product of the squared
reference sound pressure of 20 uPa, the threshold of human hearing, and the
reference duration of 1 sec. The time interval, T, must be long enough to
include a majority of the sound source's acoustic energy. As a minimum, this

interval should encompass the 10 dB down points (see figure below).

Graphical Representation of L,g

Max.

T B L LT ITIET A
o
= 10dB
(]
>
[
-
i /... Lpe - Shaded Area \V
o Under Curve o
177} A

t Time (sec) t,

The L, can be developed from 1-second A-weighted sound levels (L,,) by the

following equation:

L, =10x loglo[z 10547107 (dB)

k=1,

In addition, L, is related to L,y by the following equation:

Lag = Lacgr + 10 > logo(to-t)) (dB)

Where Ly = Equivalent sound level in dB (see definition above).
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Sound pressure level

(abbreviated SPL): Ten times the base-10 logarithm of the time-mean-square

sound pressure, in a stated frequency band (often frequency-weighted), diyided

i by the squared reference sound pressure of 20 uPa, the threshold of human

hearing.
SPL = 10 x logo[pPrf]
Where p= timé—mean-square sound pressure; and

pafz = squared reference sound pressure of 20 uPa.

Spectrum

A signal’s resolution expressed in component frequencies or fractional octave
bands.
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1. Introduction

The United States Air Force (USAF) and Federal Aviation Administration (FAA) are the lead federal
agencies preparing a Supplemental Environmental Impact Statement (SEIS) which will be used in
making federal decisions about the proposed disposal of portions of former Homestead Air Force
Base in southern Florida. An important part of the SEIS is an analysis of noise impacts from

proposed civil and military aircraft operations on four conservation units in south Florida, namely
Biscayne National Park (BNP), Everglades National Park (ENP), Crocodile Lake National Wildlife
Refuge (CLK), and Big Cypress National Preserve (BCY).

In support of the SEIS noise analysis for the conservation units, the FAA requested the assistance of

* the Acoustics Facility at the United States Department of Transportation's John A. Volpe National

Transportation Systems Center (Volpe Center) to conduct measurements of ambient sound levels in
the conservation units, to undertake ambient mapping of the properties based on measurements, and
to develop enhancements to the FAA's Integrated Noise Model (INM) to improve its prediction of

aircraft noise effects on water surfaces which are so prevalent in south Florida.

The Volpe Center conducted ambient sound level measurements during the period August 10 through
20, 1998. In total, over 160 hours of acoustical and meteorological data were measured by the
research team at 29 sites throughout the four conservation units. This document summarizes this
comprehensive noise measurement study. In addition to the Volpe Center's measurement effort, the
U.S. National Park Service (NPS) requested the assistance of Sanchez Industrial Design, Inc. (SID)
to conduct similar ambient sound level measurements in September and October of 1997 and
November of 1998. The NPS/SID measurements included 12 sites also measured by the Volpe
Center, plus 8 additional sites. The data from all of these measurement efforts were reviewed by the

Volpe Center, in coordination with SID, to calculate the average traditional ambient sound levels used
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for ambient mapping and as reference points in the SEIS. This document describes the ambient

mapping procedure.

In addition, this document provides an overview of the enhancements made to the FAA's Integrated
Noise Model (INM) to improve its noise prediction relative to the terrain characteristics associated
with the conservation units (i.e., the predominance of water, which is an acoustically hard surface and

reflects noise differently than land, which is considered to be an acoustically soft surface).

1.1  Objectives

A primary objective of this study is to describe the noise environment in the conservation units to
provide input to the Homestead SEIS's analysis of potential changes to the noise environment. This
objective has been accomplished by use of a two-step process of first measuring sound level data at
a number of key locations, and then using the measured data along with other information to
generalize the measured data over a larger area. A second primary objective of the study is to develop
and document enhancements to the FAA's Integrated Noise Model (INM) to improve its noise

prediction capabilities over mixed acoustically hard and soft surfaces.

An ancillary objective was to evaluate the recently completed draft Guidelines for the Measurement
and Assessment of Low-Level Ambient Noise (Guidelines Document)®, which describes in detail the
methodology recommeﬁded for accurately characterizing a low-level sound environment.
Components of the Guidelines Document have been used in previous studies®’, but this study

represents the first rigorous implementation of the methodology in the Guidelines.
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2. Site Selection

In early 1998, thé research team (see Appendix A for an overview of the team) initiated the process
of identifying the most suitable individual sites within BNP and ENP from the standpoint of
characterizing the ambient sound level throughout these parks. Obviously, this process required joint
support from the NPS. In fact, based on early discussions with the NPS, the study was expanded to
include CLK and the southern portion of BCY, which were areas not originally considered by the

research team.

When discussing the four conservation units in this document BNP is always presented first,
followed by ENP, CLK and BCY. This protocol is used throughout, and is based on the proximity

of each unit to Homestead Air Base.

All four conservation units are located in southern Florida (see Figure 6). BNP, established as a park
in 1980, is approximately 180,000 acres, of which 95 percent is water, most of which is comprised
of the Intra-coastal Waterway. The northern most point of BNP is less than 10 mi. south of
downtown Miami, whereas the westernmost point is only about 3 mi. east of Homestead Air Base.
Because it is almost entirely an aquatic park, BNP caters primarily to visitors interested in marine
recreation. The coastal portion of the park is lined with extremeiy dense mangrove and, other than
| the immediate area surrounding the visitor center, offers little opportunity for the land-based park
1 visitor. Some 6 to 8 mi off the coastal portion of the park, but still well within the park boundary lies
| the northernmost Florida Keys. Many of these 44 islands offer boating, beaching and camping areas
‘ for the park visitor. In addition, several miles to the east of these islands, expansive coral reefs
i provide park visitors with the opportunity to fish, snorkel and dive, among other activities (see Figure

7).
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Figure 6. Relative Location of the Four Conservation Units in Southern Florida
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Located on the southern tip of the Florida peninsula, at approximately 1.5 million acres in size, ENP
is by far the largest of the four conservation units included in the current study. The easternmost
portion of the park is just about 11 mi. west of Homestead Air Base, while the northernmost park
boundary extends up almost to the Miami parallel. ENP, which earned national park status in 1947,
offers extensive camping areas throughout. The southernmost Florida Bay portion of the park offers
boating and beaching; and the western portions of the park, just south of Everglades City, boast some

of the best fishing in the country (Figure 8).

CLK, an approximately 6,700-acre wildlife refuge, was established in North Key Largo in 1980, to
protect and preserve critical habitat for the American crocodile which has been placed on the federal
endangered species list.* The mangrove wetlands which cover most of the preserve provide habitat
and solitude for this shy reptile. Such vegetation also supports a wide variety of other wildlife
including birds and many species of fish. CLK is approximately 15 mi. due south of Homestead Air

Base (Figure 9).

BCY, the northernmost unit of the four studied, is located between Miami on the east coast of Florida
and Naples on the west coast. It extends from the northern boundary of ENP to an area some 7 mi.
north of Interstate 75. Originally established as Big Cypress Swamp in 1974, it now encompasses
an area of some 729,000 acres. Because the northern most border of BCY extends some 50 miles
north of Homestead Air Base, measurements by the Volpe Center were only conducted at two sites
at BCY, both located in the southern portion of the unit that is closer to Homestead (Figure 10).
Measurements at three additional sites at BCY, including one site also measured by Volpe, were

conducted by SID.
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Figure 9. Crocodile Lake National Wildlife Refuge (CLK)
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Figure 10. Big Cypress National Preserve (BCY)
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The remainder of this section discusses in detail the site selection process, along with the 29 specific
sites at which ambient sound level measurements were ultimately performed by the FAA/Volpe
Center research team. Also included in the discussion is a summary of a scoping visit to BNP, ENP,

CLK and BCY conducted by members of the research team in July 1998.

21 Selection Criteria

The primary goal of the ambient noise measurement site selection process was to efficiently identify
the field-measurement sites which would provide adequate geographic coverage of the study area.
As a part of the site selection process for this study, the research team identified four criteria for

judging the acceptability of a proposed measurement site. These criteria are as follows:

Representative Land Cover: Similar studies in the national parks®’® have established an
extremely strong correlation between land cover, wind speed and ambient sound level. In
fact, the NPS’s own Noise Overflight Decision Support System (NODSS) categorizes
ambient sound levels in Grand Canyon National Park (GCNP) based solely on vegetative
cover and wind speed.’® The term vegetative' cover has been generalized herein to land cover,
since the vast majority of BNP and large portions of ENP are covered by water, as opposed

to vegetation.

The strong correlation between land cover and ambient sound level in a low-level ambient
environment such as a non-urbanized national park is somewhat intuitive. Specifically, in
such an environment, the vast majority of the contribution to the ambient sound level comes
from wind blowing through the vegetation or across the surf, in the case of an aquatic
environment. Further, the ambient sound level will change in direct proportion with the wind.

This has been shown in the above previously referenced studies.®”*1°
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Geographic Coverage: Representative land cover alone is not an adequate criterion to ensure
the appropriateness of ameasurement site. Geographic coverage is also very important. Even
in a low-level ambient environment where the sounds of nature dominate, there can exist
localized natural sounds which can largely influence measured levels. For example,
measurenient at one location along the Intra-coastal in BNP may not be adequate if at a

second location on the waterway there is a populous bird sanctuary.

Resource Protection: Somewhat unrelated to representative land cover and geographic
coverage, and in many ways as important, is resource protection. In fact, resource protection
is the primary criteria of importance for the NPS. Specifically, it is the NPS position that
noise-seﬁsitive locations such as educational centers, wildlife habitats, campgrounds, etc.,
need to be represented in the study. The research team agreed to include such locations into
the project scope. In many cases, the resource-specific sites were also used to represent

specific land cover or to improve geographic coverage.

Logistics/Access: Overarching the above three criteria, and in many cases the definitive
criterion in the final decision-making process, was site accessibility. Asimportant asa given
site was to satisfy any of the above criteria, if it was inaccessible, measurements could not be
conducted. For example, conducting measurements in the mangrove forest along the
shoreline of BNP was extremely difficult due to a general lack of roadways or hiking trails
and the fact that the forest is so dense that trailblazing on foot is almost impossible. As an
example, in one instance (the Fender Point site in BNP) access was gained via a dirt road

which ran parallel to a drainage canal.
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Prior to formal discussions with NPS personnel, the research team performed some preliminary
investigation into the above four criteria, to determine the viability of individual measurement sites,

or measurement areas.

With regard to land cover the research team contacted Science Applications International Corporation
(SAIC). SAIC, the consultant ultimately responsible for the preparation of the Homestead SEIS, had
obtained, from the Florida Game and Fresh Water Fish Commission (FGFWFC), an electronic file
which contained land-cover data for the entire state of Florida.!" The ﬁlé represents the only land-
cover data source known to the research team which includes all four conservation units in their
entirety. It should be noted that researchers at ENP currently support a study with the University of
Georgia to map out land cover for ENP; however this work has not yet been completed.'? Basically,
the portion of the FGFWFC file representing the four units contains 18 land-cover categories. These
categories are summarized in Table 2 and graphically in Figure 11 for the pertinent southern area of
Florida. This file was initially used as a means of identifying potential measurement areas, without

regard to whether o